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(54) METHOD FOR CUTTING GLASS SUBSTRATE AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to activate the formation of microcracks, to mcrease a 
cutting speed and to improve productivity by heating a cutting part by irradiation with a laser beam which is 
uniform in energy density and has a longitudinally long shape in the spot in a crossing direction, then rapidly 
cooling the cutting part . . 

SOLUTION: The laser beam of the longitudinally long shape is preferably a rectangular shape or elliptic shape 
and the length in a major axis direction is preferably made longer by about 15 to 25 times than that in a 
minor axis direction. A heating stage and a cooling stage are repeated at least >2 times to impart thermal 
impact. The cutting device has a table to be mounted with a glass substrate, a laser beam generating means 
which is disposed in the upper part thereof, a lens unit for convergence and acceleration of the laser beam 
and a cooling means for rapid cooling of the cutting section. The lens unit consists of a first lens group for 
changing the laser beam to parallel beams and a second lens group for changing the laser beam to the 
longitudinally long shape in the cutting direction of the glass substrate. 
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j)#i^^ix.5m2#i^SB*ti 0 4 1, mmm2^nm^ 

10 1 0 4(ris:itf5n5X, Yx— y^-n 0 5 i, ^X, Y 
X— O 5 coTSRlr^tt ?^£n$^{$:S:BiM-r^ 
ttj locoyX/H o 6 i: S:^LTi/^'5„ 
[00 6 9] - (D/ X/H O 6 ^^LTBlM$iX-5?^iil 

15 «;;mo-c«*t$n57K>asfflv^bix^). ?ff^iittE»ii, 
flfllS/Xyn 0 6 2it/«iii&l=iciii*g$n, ?^iq{«fl:T-*3 
SfIIE»*&©ro-iiiJlc:ia(t?>n-Ctt?^tSrjioT 
laHftSS^gP i: / Xyu t wreli^ilStt 'bnT?^iP^<$:cD#t*& 
[00 7 0] SfliB^3S^^(l. 5r?^*|]$itT^n 
25 aw-^yU^a^a* (Peltier effect) S: 
i^asirtJtt 5.efe*^«=<^i^*Pllffli2*SS?i^t!§l- f Pfi^ $ 

30 [00 7 1 ] i 9 tr^ifiS:$ttfci/^x£tg(7)^»r 

Siptr, SftM^^^Sl 1 Oil, ^-y^yi^-Mz 
35 IS(t^t\-5Nd : YAG U— tf t'— jU^rtgB 1 lit.. 
rroNd : YAGL — if t'-i=.^^§|51 1 lT-«*$n 
feu— f-'tr-j!=>^fl1ll2UVXrx.=..;, hiCiiJRB.^^h-S 
u— t^'lf-^(7)flfIffil^5!/-Y Ki-57t7r>1'^<l 1 2tS: 

40 c^xp^^fjic^-rs.^t'b^flex-foSo 

[00 7 2] SfJlS'^s/ Ka54 Gird, -T^-y/Hra^^^ 
[0 0 7 3] ^^7yc7JFMa51 2 0 (Il6&t>'1217# 

45 II, ^ft-&(r@;£$nytT^^:=.^-i5' (ISljf:-fr 

50 11'. t'cDj; 9?it,<7?T'feoTt.J;i'^o 
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[0 0 7 4] iniEroJ;9i^«figSixfc^»f^«l±. 
7 13 0 (I1I5#.B?.) 

=§• lEi!) SB SiJ ^fli -r 5 T - ^ ^ ° -fe --^ * ^ ^ ' ^ * ' 

»f S n fc ;tf 7 ^ S« ^ n - ^ V r/ r >- n - X V 
[0 0 7 5] iS>:(w. Btii!!K)J;9«c«^$n^;(/7>iS« 

[0 0 7 6] :^mmmm^^^:v^^&^<^^^'^Si^ 

cD±ffil:i^^LJ; 5 i:-r5:<^7:^S^S2 0 0 Sr«tB-r 
So rcottffi-e. T^-y^H 2C0S1^?L1 2 a ICS^JE 

[0 0 7 7] ^cot^. m^i'r—zf/i^i 2(D±mn. m 

^;K2 00li, 7^— y/H 2W±ffilC?&'=T*i4S|3, C 

[0 0 7 8] ::ro4)tffir-. mmum^^co-^ p( ^ i 3 o 
ff¥^2 0(7?;^ 7^5/ 1° 2 5 ^|gE^J$^i^■C7" — 

2 0 OCO^^imfiiSr^S-rSo 

[0 0 7 9] ftfJl2<7?J: Ptc, ;y^xS«2 O 0(Dm-^A'^ 
^T-t^t. 7 1 3 OS^ffiv^-C;f ^^S«2 0 oco 

1 2Sr^jil$-e:5^i^#S2 0SU«-^i/y^4 0 ^^is^ 

•<t-5S2#^^^5 0 t?:fflv^T;^f7:^S^g2 0 oco^ 

^^|5{iA5 U ^'X^::^ h 9 O (DmWLTWZ&Wii'^ <fc 9 

[0 0 8 0] z(DXoiiz-LxmmA^^T-rht. ^^-y 

izSft htiit^ y J; 19 'mmmiL\^^m ^' 7 ^ 

Al*^ tfllBUVXa.::^^ h 9 OW^l i^X8¥9 1 &il<5 

[0 0 8 1 ] '<75J: ^id^p^T^t^-i^d^mS^xfc^—- !f 

il t) fify^ h u— tf f — i^C0#SI5fi:-etS— ^i^^-^i'^^-S 

[0 0 8 2] ^fjd. |±l«-WgDCOffi#;i»5^^»$5^T-fo5)7 
y-^T'i' u>Xco^fiu:^X9 2t:mK>fi*^hM^^*^. 

5, rcoJ:5lrb■ra^SJ^^^Ii$t^fclU'-f t'-i.|*. 



!ff^2 000 — 21 9528 

X, Yl4:&[^]'-(75ft^755^/^S^3 u->-X9 3 5rifi'9^.i 

e> ^ —- !^ t'— (7?:g|4:^f6] CDS $ »S $ 

1 5~2 5^Si:7t£2,J;5i-li^$ti5„ 
[0 0 8 3] ^®TgI5l-^-1^'t'— A^sas^^ixSi, 
05 y K^sl^SS Olcj:'9---;' KHB4 0 (1^7 axr-i^ 1 
3tCfiioTY:^[S](r^ig$ix. 7'-^^H±^j^^S'73U 
nT^-<5' 2 2 J; 13 X:^r6]lr^iil$n?iC755b. Kfffi^o 

10 [0 0 8 4] ^fgftBcoMli. u— t^'t'-i*<7?«.^,c73# 
15 [00 8 5] J£;l±<D J; p -^y YmmT^^ix^it- 
^>X|¥*:v?3Ha.^^4^5 if t:'-i».lwJ; "J^WrgB 
;55iO^$nSt. KasirSgtttjttfci^iP^Sl 0 0 
w/X^n 0 6 A»ib'«M$ix5'^y ^'ix, mMiJ^±tz 

[0 0 8 6] ;f/7 J:^SSco±ffiirS:Wa 2 0 2 

ff^^$nTV^2)^(^li. Nd : YAGU— t^'SrfflV^-r 
K*t)K2 0 2^5fe(-|^*-t-S (I1113#fia) o 

25 [0 0 8 7] ^</)i f?n®»i-J;'5;«^7XS«'D^ 
nfcf'-yvKOiaaXll^mLl 2 a 1c:J;S®«;^<7)JS 

30 <b:i::'iSo 

[00 8 8] ^y^m^<r>mwit--^'T-r^t. 

1 2^1/-- Kg|54 0 7J5g|J]<75{4a(:iSS t t tid, 7^ 
-y/H 2ro^mL!c;)]D;tfpnfcKSffi«S?SfeSn. 
y V'i/2 7 b(wi;'9 fi^g|5^r2 7 a ;05Sjl7L 1 2 b 
35 m\^xm^\h^ix^:it\^^Ki. ^»f^n:t:^7XS« 

[00 8 9] tiL-h. 2|s^0^$r. i2lffil::^-t-|l*S<75fl^fl§t;: 

So 

45 [00 9 0] 

[|g?^<7?^m] iiAJiiE-^fcJ; d J; S 7 ;^ 

^nffi?(-Sl®^Sr:*c(:i-f S iri-J; ^) . -^^ ^ y ^ 
50 co^fi)JA5f§ttjkT-#, ^^jia^jiA-C^M+4(Df6l±Sr 
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mar irAsr-^So 

(Ell ] 3^^BJ(::J;-5 A(7?^ffi/4Sfi;^ff^T- 
[02] 2js:^0Jiri5U-i^'t'-Aco®TS;i5S:^fl^-C- 

-5,. 

[1214] ;z^^P^(Cj;5L'— tPt'-A(^|^ffi;5SfflRJi^T- 

[0 5] *?|0Jl::ctS;V7^£«<^^^»e<^!^4m[a 

[HI?] |2i7ir^$nfc;y7>^Sffiw^»f^B<o{|!l® 

[09] '-s/ Kgi5^fe*fL.-r.T^-f-«4aiar-feSo 

[la 1 0 ] in|?ft^g:S:«lB&6*Jt-'i^-r{RyBI2IT-feSo 

[012] i^^P¥isro#4ta0-efc5„ 

[013] ;tf7>^S«S:^^i-5:yifl§^Sll&W(::^^-r 
[014] ?¥5teto:*fi?->T vgJJ=^^-''^=¥^*^^^'^^' 
0T-fc?., 

[015] tS*ro:i/'>->T>'^^^vu^aSS:^ou 
ro^tj^i Sr^F-r 0 -C' 5 o 

[08] 




[f?^c73tji0J] 

1 0--;«/T^S«^»f^g. 

1 2---^—^J^. 
05 12a ■••S'jiTL. 

1 a---^' n ;^T — A. 

2 o-^i^#S. 

2 2---y-T*-i?, 

10 2 4 -;K0i5*^. 

2 5 - ••^T'-y f:/*^^— 

2 6••-t^#- 

2 7-#l^#^. 

2 7a -t-^-aStt. 
15 2 7 b-v'y V^^, 

4 1 •••;*:{$:a5, 

4 2-:^l^-&, 

5 0 "—;' YWvk^^. 

20 5 3-y -r^— iS', 

6 0-||2#l^#S. 

6 1,62 ■■■:a^ Y\^—J\^. 

8 0--iOfSft^S, 

9 o - ^>X^=^2/ 

25 9 1 •••m l^^'Xai, 

9 2 -m2 U>'XP. 
9 3-^3 UVX, 
1 0 

1 0 1 -la^as. 
30 \ 0 

1 0 3-->y i^^. 

1 0 4-m2^^gB*t, 
1 0 5- - X, Yt^— 
1 0 6 - yXyU, 
35 111 •••U— 9-*tf-A^^g|5, 

1 1 2-%yr-<^'^. 

2 0 0 vXStg. 
2 0 2---SMao 

[mis] 
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•7 u'^ h^—'J<Df^^ 



(32)«$feB 



9 9 P 3 3 7 4 

W-^n^2M 2 0 (1999. 2. 2) 
(KR) 



(31)ffi$feti*5S#-§- 9 9 P 3 3 7 5 



(32)M5t0 



5F^ll¥2fl 2 E 
(KR) 



(72) ^ M m. 

25 ;*c$$g|lM^jl7KJF.mAi^iS:A UA/T?I^ 

575#ltiJ Ha:r-^f='-<r'l'«S^#aF*3 
(72) IS. A TOT 5t€ 

575#itfi =S:i^;^y'-i'r-1'^^^-f±rt 
30 (72)5gBJ# ^ yt - 
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